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Lectins SIGN on for Pneumonia Clearance
PAGE 47
The complement cascade is a branch of the immune system involved in pathogen clear-
ance. In the classical pathway, pathogen recognition by antibodies leads to their inter-
action with complement component C1q, an activation of proteases. Cleavage of the
complement protein C3 and deposition of C3 fragments on the pathogen follow, allow-
ing pathogen clearance by the immune system. In this paper, Kang et al. identify an an-
tibody-independent complement pathway that involves SIGN-R1, a lectin expressed by
macrophages. They show that SIGN-R1 initiates C3 proteolysis by directly binding
complement component C1q, leading to a classical C3 activation cascade. This mech-
anism is necessary for clearance of Streptococcus pneumoniae, a leading cause of
pneumonia and meningitis, from blood.
Catching the Meiotic Bouquet
PAGE 59
During the early stages of meiosis, telomeres cluster at the nuclear envelope into a ‘‘bouquet.’’ In yeast, the corresponding
telomere clustering occurs at the spindle pole body, which is embedded in the nuclear envelope. Bouquet formation is im-
portant for homologous chromosome pairing, a prerequisite for proper chromosome segregation in meiosis I. Chikashige
et al. identify two meiosis-specific proteins, Bqt1 and Bqt2, which directly interact with the telomere protein Rap1 and the
spindle pole protein Sad1. Bqt1 and Bqt2 are the ‘‘missing link’’ between telomeres and spindle pole bodies and play a crit-
ical role in bouquet formation.
Magnesium Flips the Riboswitch
PAGE 71
Riboswitches are regulatory elements located within the noncoding regions of mRNAs. Upon binding specific ligands, they
change the conformation of the mRNA, thereby altering its expression. Cromie et al. now report the identification of a Mg2+-
sensing riboswitch that controls the production of a Mg2+ transporter in Salmonella. They show that the 50UTR of the mgtA
gene can adopt different stem-loop structures depending on the Mg2+ levels, which determine whether transcription reads
through into the mgtA coding region or terminates prematurely within the 50UTR. These results provide the first example of
a cation-responsive riboswitch and exemplify the versatility of RNAs to act as sensing devices.
NoCut’n Those Chromosomes
PAGE 85
Cytokinesis needs to be coordinated with chromosome segregation to avoid breakage of lag-
ging chromosomes by the cytokinetic apparatus. Norden et al. identify the NoCut pathway,
which prevents completion of cytokinesis in yeast cells with spindle midzone defects. The No-
Cut signal is generated by the chromosome passenger proteins Aurora/Ipl1 and INCENP and
is transduced to the bud neck by anillin-related proteins Boi1 and Boi2. NoCut mutants com-
plete abscission precociously, irrespective of the state of the midzone, and cut chromosomes
still engaged in the cleavage plane. This study indicates that a novel checkpoint monitors
proper spindle elongation to prevent chromosome breakage by the cytokinetic machinery.
Getting to the Core of ESCRT
PAGES 113 and 99
ESCRT complexes drive the progression of cargo from early endosomes to lysosomes and are central players in receptor
downregulation and HIV budding. Two papers, from Kostelansky et al. and Teo et al., now reveal the crystal structure of the
ESCRT-I core, containing the Vps23, Vps28, and Vps37 proteins. The structures show that two-helix hairpins from each
subunit coalesce to direct the assembly of the complex. Other domains project from the core to carry out various functions.
One of these domains serves as a gripping tool for a tight, direct interaction with the downstream ESCRT-II complex. The
papers thus provide insights into the architecture, membrane recruitment, and functional interactions of the ESCRT
machinery.Cell 125, April 7, 2006 ª2006 Elsevier Inc. 1
Migrating Neurons Clear a Path for Axons
PAGE 127
Neuronal migration and axon guidance constitute fundamental processes in brain develop-
ment, but little is known about their coordination in the formation of neural circuits. Lo´pez-
Bendito et al. now show that the development of the thalamocortical projection, one of the
most prominent axonal tracts in the mammalian brain, depends on the early migration of neu-
rons derived from the ventral telencephalon. These neurons, which the authors term ‘‘corridor
cells,’’ migrate tangentially within the ventral telencephalon to generate an intermediate target
for thalamocortical axons, forming a permissive bridge through an otherwise nonpermissive
territory. This interaction requires the cooperation of two different isoforms of the Neuregu-
lin-1 gene and their receptor, ErbB4.
Encoding Odors in 3D
PAGE 143
Sensory systems produce internal representations of external stimuli. Hallem and Carlson study one such system in the fruit
fly Drosophila. They systematically analyze the responses of antennal odorant receptors to over 100 odors. They find that
individual receptors range along a continuum from narrowly tuned to broadly tuned, that most exhibit both excitatory and
inhibitory responses, and that receptors with similar odor sensitivity often map to widely dispersed glomeruli in the brain.
Based on these responses, the authors construct a multidimensional odor map that provides a basis for predicting behav-
ioral responses to odors. The map position of an odor in the space depends on chemical class, concentration, and molec-
ular complexity.
Highlighting Hormone for Hibernation
PAGE 161
Seasonal hibernation in mammals allows organisms to survive otherwise harmful events, such as lowering of body temper-
ature and ischemia. Here, Kondo et al. identify a candidate hormone for hibernation in chipmunks. The authors had previ-
ously isolated a liver-derived hibernation-specific protein (HP) and found that its blood levels decreased during hibernation.
Now, the authors provide evidence that HP levels increase in the brain at the onset of hibernation. Further, injection of anti-
HP antibody into the brain decreases the duration of hibernation. The authors propose that HP in the brain constitutes a hor-
monal signal essential for hibernation, and the work thus sheds light on a previously mysterious circannual process.
Organ(elle) Proteome
PAGES 173 and 187
Organs and organelles represent core biological systems, but the diversity in protein composition remains unclear.
Kislinger et al. and Foster et al. use mass spectrometry-based proteomics to reveal the expression pattern of several thou-
sand proteins across several major organelle compartments and organs. These databases, which are accessible via public
web portals, provide insight into the unique composition of mammalian tissues and organelles in a well-defined model
setting.Cell 125, April 7, 2006 ª2006 Elsevier Inc. 3
